PCX 



m m m m m 




(51) mmmw-^me 

C22C 38/00, 38/50, C21D 8/02, 9/46 



Al 



(11) S8g<2tM#^ 
(43) B^^ea B 



W098/4I664 



1998^9^ 24 0(24.09.98) 



(21) m^itim^^ 


PCT/JP98/01101 


(22) m\s^mmB 


1998<¥3^ 16 0(16.03.98) 


(30) m^m^r-^ 

iRF^¥9/82434 
i^®S¥9/l 90297 
i|$MI¥9/l 90299 
4*lS¥9/223008 
i|#j^5p9/258938 


1997^3^ 17 0 (17.03.97) JP 
1997^7^ 15 0 (15.07.97) JP 
1997^7^ 15 0 (15.07.97) JP 
1 997^8>^ 6 0 (06.08.97) JP 
1 997^9^ 24 0 (24.09.97) JP 


(71) amx 





3Br 0 2^SJ^^^^%i:(NIPPON STEEL CORPORATION)[JP/JP] 
T 100-8071 M^n=f'i^mm±^mZ.T nem^-^ Tokyo. (JP) 

(72) 

±ffi^?A(UENISHI. Akihiro) 
f^^g ^(TAKAHASHl, Manabu) 
I|IUj#^(KUR1YAMA, Yukihisa) 
¥293-0011 =f||»S»rfTff»20-l 

mB>^mm^^^f± mmm^^^i>s chiba.(jp) 

ft^PplJ*f^(SAKUMA, Yasuharu) 

T299.U93 ^mw:mm^mmmm 

m^ '4^mm,^^^i± mmmmm^ chiba.(jp) 



Wif f&(KAWAlSIO, Osamu) 
m P3f$— (WAKITA, Junichi) 
ra»Jfim(MABUCHI, Hidesato) 
T870-8566 :k^^:k^m±^m / 

«f0*si^»^^a ±6^mmm};^ oita,(jp) 
(74) j^mx 

=^m± :^1^(ISHIDA, Takashi ct al.) 

T105-8423 ^Mumm^yp^^r^smi^ ^yp^3m\f/i^ 

«fP4^l^i&#»»jff Tokyo, (JP) 

(81) mi^m AU, CA, CN. KR. (AT, BE, CH, DE. 

DK, ES, Fl, FR, GB, GR, IE, IT. LU. MC, NL, PT. SE). 



(54)Title: DUAL-PHASE UIGH-«TR£NGTH STEEL SHEET HAVING EXCELLENT DYNAMIC DEFORMATION 
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(57) Abstract 

A dual-phase high-strength steel sheet for automobiles, 
which possesses excellent collision safety and excellent 
dynamic deformation properties and is used mainly for 
structural members and reinforcements of automobiles, and a 
process for preparing the same. The steel sheet is characterized 
in that the microslructure of the finally obtained steel sheet is a 
composite texture comprising a maim phase of ferrite and a 
secondary phase of other low-temperature formed phase 
containing 3 to 50 %, in terms of volume fraction, of martensite 
after 5 % forming of the steel sheet, that the difference between 
the quasistatic deformation strength os upon deformation in the 
strain range of from 5 x lO'^ to 5 x 10^^ (s * ) after application 
of predeformation of more than 0 to not more than 10 % in 
terms of corresponding strain and the dynamic deformation 
strength ad upon deformation in the strain range of from 5 x 
10^ to 5 X 10^ (s* ) after the application of the 
predeformation, that is. od-os, is not less than 60 MPa, and that 
the work hardening index at a strain of 5 to 10 % is not less 
than 0.13. 
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Abstract not available for CN1251 140 

Abstract of corresponding document: EP0969112 

The invention relates to dual-phase type high-strength steel sheets, for automobiles, which have excellei 
dynamic deformation properties and exhibit impact absorption properties, and are intended to be used a; 
structural members and reinforcing materials primarily for automobiles, as well as to a method of 
producing them, which dual-phase type high-strength steel sheets with excellent dynamic deformation 
properties are characterized in that the final microstructure of the steel sheets is a composite 
microstructure wherein the dominating phase is ferrite, and the second phase Is another low temperature 
product phase containing martensite at a volume fraction between 3% and 50% after 5% deformation of 
the steel sheet, wherein the difference between the quasi-static deformation strength as when deformed 
in a strain rate range of 5 x 10<-4> - 5 x 10<-3> (s<-1>) after pre-deformation of more than 0% and less 
than or equal to 10% of equivalent strain, and the dynamic deformation strength sigma d when deformec 
in a strain rate range of 5 x 10<2> - 5 x 10<3> (s<-1>) after the aforementioned pre-deformation, i.e. 
( Sigma d - sigma s), is at least 60 MPa, and the work hardening coefficient at 5 SIMILAR 10% strain is a 
least 0.13. 
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[57]fll« 

w«tKi)-ft*3-5o%w^ft^w ^as^djtto Mfi. 
0%^1/h^^^^^ io%m^itm 

SxiO-'-SxiO-'Cs-OW^MW^fl* w>i»*« 

jgaflf <ts M^±j&m^'ms , w 5 x lo* - 5 x i(y»(s-' ) 

Si>*60MPa,M^,5-10%fi[aSW lnix«!4b*»Mii? 
*0.13o 




*c ^4 * ^5 



1. -^^t^^^^^^^'^'^^^xL^m^^m^, ^#;^£^■f 

^ifj^^.^$SL^ 3- 50% 6^4R^fi^^6.2a:t^;fi, ^&JL, .^t^^^^ 

102- 5x io3(s-Ofi^>^^ii^EPI^i^llt*^^^^^S>S.ad 

(ad-as) 60MPa, iJ&JL, 5 - 10% >^^Bt6^;*mii$.4t:. f,|gtj.:>'7& 

0. 13. 

0% -fil^-^ 10% 6^^^^;^, 5^ lo^ - 5^ lO'Cs O^^;^ 
t^ii^^^^Bt, 3- 10%6^^^jgi;^6^^J^>tt.CTdyn(MPa)^ 

adyn^O. 766 X TS + 250, ^t, TS i&>j5E.^lt^t5", j^^si 
5x lO-'* - 5x 10-Ms-0Bt«»J#^>^#^#.>ft-^l^t6^^4iS>^ 
(MPa) , ^JL, 5- lO%M^^iifj^:Lj^itn^StM.'JrMf 0.13. 

3. -##-#*i^'J*4^liL2i^*;^i^H'*tEJ:sl*t'fci^fi^j6L;fa^ 

^^m^^itiitm. ( BH *hiS ) ^^is.>{fTM,m:t^M0Lmjli YS(0) 

^ii^i^^?! TS'(5)^>bjS|>{?.;F^^: YS(0)/TS'(5)^0.7, i?&JL, 
A^^i^: >Sm3S>^YS(0) x >i^^|L|gt.>70. 

4. -##-#*l^J-t-^ 1, 2 3 t^— ^fiO^^^H'^i-iifeJriS.ilt 

5. -#;}^#*l^«J^4l 1-4 t'er-^60*;r>ffc:^i5&^^^'|i^fi^ 
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>ft^ ( % ) ^18000, if&JL, ^m^:^^^i r^3i#>l^(d/do)^1.2, 

6. -n^^Ml^^ 1-5 f>^-^¥t^:^^7f^^it^Aiit¥L^ 

^^'f^^/^/^i*^^'^^^ (T) iJlATi*.;^^^: 

2. 5 {YS (0) /TS' (5) -0. 5} +15^T>2. 5 {YS (0) /TS' (5) -0. 5} +0. 5 

7. -^4f^.|&*l^'J*^ 1-6 t'^-^^^^^l^^^^fr^l^l'lillt 

m^^^^^it^^A^t* »5t$:i:Wi^rti-H-: ao2-o.25%«^ C, ^f: 

^ 0. 15-3. 5%6tr Mn Cr il^^4^5^. 0. 02-4. 0%«^ SI. Al 

#^>'L#, >'>tj^, ^^:^M.^:^M.it3.5%ifjm. Cu ^ Mo t 
41— :f ^it 0. SO%¥j Nb, V 3^ Ti t^l— ^^TL^, jStA Ca 
A REM * t Ca ^ 0. 0005-0. 01%. REM i«r 0. 005- 

0.05%, ^:^^^3ij^^^^¥t^. 

8. — #;J|L|&*L^.JJ^^ 1-7 ta-^^^^^^^^^"^^'}^^ 

#^^^^'^^6^«l^^i^»^*L#^4t#M^t^;&» B(<0.01% ), 
S(^0. 01%)^ N(^0. 02%) t^l— #i<,/L#. 

Ar3-50r J. Ar3+120r«§*MLa;g.TiKfc4l>, A ifeilJi )2A 

5X:/#'6^^i^;^^ii;g.4^^, ^^^^ 350X:6^ia>^Tilb 

n^^^^^lSL^yr^. ^##>i5b.i^: >j5L Ar3-50TC J. Ar3+120TC6^^ 

( 1) ^ (2) , n,^j^i^^i0i^jL^^i^^^^^$.'y ^x:/^, 

^3.^m^yi^itm.i^Zis^)^x^ff^^}^^^$^$k. a i^^a^g. (ct) ^ 
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m^^f^mM^mL:f^^ (3) : 
9<LogA<18 (1) 
AT<21 ^ LogA-61 (2) 
CT^6 X LogA+242 (3) 

11. -#i/***t#'JJ|-^ 1-8 ^^-^^At^^^^"^^^ 

pe^ia^5>' 10^. 5'C/^6^^^^ii>g.;^:ip. 

12. — #^/^#-4&*L^J^4£. 1-8 t^'ff:-^6t^^^H'*lfe*sa. 

t , Aci ^ Ac3 6^a^#iit#iE:IC^ 

1- 10X:/f]r^^ik}^^stAf^M. 550V - To /51 6^-:^^fc;s^^?^di&S>^ 
(Tq), m^, 4!-ja 10-200r/#fi^J^<it;i^#dli.^;s^J.Ji.<it^|-^*|'T 
a>^(Te), Te fi>!t.:f i^i"ife^4fc#laA5^il:HLfiil( To ) 

^fi^ Tem. 
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^^^^ 
^^^^ 

db'B^^^'^^^^'Jt^ 7- 18372 ^f-Z/f 
^-f-e-iit^it-.^. ^d^, >*^iL!l3Ae.^CAMP-ISIJ^A.^ ( 1966) 
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6§ 1112- 1115^ f ^4-1 ^^Jt^4fij^¥t^J^^St^>\k^^7f^^i 

TRIP (;fa^#iL«'li^^) ( j*;&te.>{r -DP" ) 

^^^^^^:^^^^;^^^^]^^ 8- 98000 #p 8 - 109224, ^tHA 
a4-6^:ril:^&-^*H'*!2L*t#.tl. ,?&JHk,||.ib T ^/^J&#^*L«^;5■ 
6tl^^®^'lt, ifL^¥j^^4^'^ -^^6^34Yt^^l8000) ^ 
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:>'i(? 60MPa, #JL, 5- 10% >gL^T«^>X^'ffc^,it J.!>':^ 0. 13. 

%i?5j'h-fi^^-f 10%6^^lt^J&, 5x 10'- 10Ms-06^>iL^^# 
^^^Bt, ^*>^^;^ 3- 10%6^^>H^T6^lt^^y76^^i^^adyn(MPa) 
m^^^^' adyn>0. 766 X TS + 250, TS iHr^^^lT, 

i«r 5x 10-4- 5^ 10-Hs-0Bt«i#6^>^#^43i#^#rt6^4i#S;^ 
(MPa) , #JL, 5- 10%^3tTfi^*»X;gt^t^,^J.i>'i& 0. 13. 

(3) -^H'^.i^-t^ ( 1) (2) *0*^^H':*-^!a.Jffc'lt|fefi^«l;te 

>^L^^,^^7& 5% fi^^it^J&^^^^- 
^^^^ii^^^^^S^S (BH ^S) J&6^4i#i^^t*^>Silg-3S;t: YS(0) 

TS' (5) ^it^^:^^^: YS ( 0 ) /TS» (5) rSO. 7, i»&JiL4L)!§ 
>SKL^S;g. YS (0) x ;JaXigt4fc#,fe70. 

(4) -##.^Jiit ( 1) . (2)^(3) 



(5) -##.|&Jl^ ( 1) . (2), (3) ^ (4) 

^^A(Wa) X ^^Jt^##. (%) ^18000, ^JS,^m^^^^: 
J|L>b (d/do) ^1.2. 

(6) -##.|§Ji^ ( 1) , (2), (3), (4)^(5)t^- 

2, 5 {YS (0) /TS' (5) -0. 5} +15>T^2, 5 {YS (0) /TS' (5) -0. 5} +0. 5 

*L, i':it:J:-5"^>bit: C i(r O. 02-0. 25%, Mn 

il Cr il:t^^4L^i& 0. 15-3.5%, i^^ Si. Al ^ P #il|^#>G 
0.02-4.0%, ■h^'^^, i^-^-Ni. Cu 3^ Mo t^— ^^#iG^, 
;kLf- 3.5%, Nb. Ti^Y f:^—M.p^K.ik^^l:^yf^M.it 
0. 30%. i^t^ Ca REM)i(,^-:^;t^4[p;^. # t Ca p{r 0. 0005-0. 01%, 

REM ^ 0. 005-0. 05%, ^^MA^J^ i-^^itiifj Fe. 

;^-#^^Jii^ ( 1 ) - (7) 

^*L, ^#4t.j§t-f-: Ti^^ tii-#^> B( ^0. 01 ). S( ^0. 01%) 

^ N ( :^0. 02% ) t-^-#^^#it*. 

(9) 

4L^*Lfi^;arj*-^-#:i/^#.#Ji5f. (1) - (8) ^A^^^^^lLi^ 

Ar3-50T: J. AT,+120X:^^i^SijSLrst4f^M^, >^Hnk^jt-tyyL^^ 5 

M;^, >^;F^-f 3501C#^a>S.Ti^#i^#L; 

(10) -##-#Jiii. (9) fi^i4./*;r^^*1lfe#?a-*i:.ttj|Efit«.;fB 
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(1 1) m^^f^^^Tf^ m^^^^'}^ ^ ^ ssi^^ ^ s ^ 

4L^;fefi^^^4:-#i/^#.ltJi^ (1) - (8) i^^:^ilL^^^^Li^ 
^#iti>^ill*^]^, M.^^9f)^^^^J^^9^^M^, ^^^^^^ 

J.-^-f Acl 3^ Ac3 rai«^i£;!l., ^;^A}S.jSLttm " 
( 12) — ^I'^.^Ji^ ( 11) 6^:^/^#.#-hit (1) - (8) 6^*;^ 
i^^iEiCX^. ^*-^*L4*:;&»ife^^-f Acl Ac3 IbIA^S^ (To) # 

- iox:;/ie^6^^di6>^^it.g.^^j.j£®^ ssoTCj. to 

ia>^ (Tq) , j^;^, 10-200TC/i^6^^<fe./|^^il^;^J.— 
ifjLaJ. (Te) . (Te) ;f ^f- ^4fc#laj3lj^i|.Afi;^ (To) 

^^d^ Tern. 

® 1 ^ti{«t^#-l&>*^iC!«6^e.il^^>ff>j5t>giaBt?S.*tj|fe (Eab) ^ 
^M-^A (S) 4L(5Ifi^5^f,. 



9^1ogA^18 
AT<21 X logA-61 
CT^6 logA+242 



(1) 

(2) 
(3) 
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m 8 ¥l A^^k.^ f TS 3^151 5x 102 - 5x lOM 1/g) ^^jii^ 
m 10 4^Jb6^^^l&>*LiCHJ>^3fe3K.X>^t, AT A 41 

(DP) ^m¥j^^^^Jts^7f^A^^^m^^^^^¥jAt 
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■f 3%, yi^^^4^^mm^^^M.AA^^^^^^^^^^^, ^ 

y:lM^P^4^^i^i^M^it^^MM.'y'y^ 3%. jfc^K -h^S^^i^^^it 50 

3-50%. 

>^ f- * ^> -t^ 2.-^ ^ ^ ^ ^ ^ ^ ^ ^ ^>!t:^ ^ 

-10%. fl&JL, ililTlfT^^® 

(S) ;^^^6^:7;iS1^6^#^^f-^ 5 t, 

^^^^ilS) . ^'ft6t!§l'!itfe(Eab)A^^— 400kg fi^l:^, 15m/ 

1% (^^^tSj) , ^Ph^J^^ lOOmm Btfi^iaiJlt^f:. @ 2 t^til^^ 

>ff 1^— ;&»X^'}f 1 ^ 2.0mm M-^^^^^^^^^^^"^^^ 

i^m^ 2 ^^itit.^.^^-^— ^, -If ^41.^ 1 2mm, 

3. 

1 T^jJi, ^>fffi^!a.iiii^ (Eab) -mi^t^^^"^^^^^ 

^;gL^:t-f 0%'fS.'J--r^^-f 10%6^^^^. jst ^'^^ 5 « 10 " -» J. 5 

X 10-^(S-06^;^^ji.^^^Bt«^'^^^^S>^«ys i^^^^;^. Jit 5 « 10' 



7 



^, (ad-OS ) T©;;i:#zi.>^t® 1 t6^#-f-: 

O : ( ad-as) <60MPa, xl-f 'fr^^^^ i^l^ 0% 10 

%; 

• : 60MPa^ (ad-as) , J:>^t. Ji3^.^K. »5tJSL 60MPa^ ( od- 

as) <80MPa, m^i^A 5%; 

■ : 60MPa<(CTd-CTs), ^^:?^±.j5aJii^^®, Jit 80MPa:<( ad-as ) 
<100MPa, ^3t:^i{j 5%; 

A: 60MPa^ ( ad-as ) . ^^^>j5LJi^^K. lOOMParS ( ad- 

as) , m^i^^ 5%. 

jlfc^h. ^ 60MPa^ ( ad-as ) Ji.^lLi^^^T 10 
%6^^^>^^8t, ^^Ml^-Sf^^'X^^^ (Eab) il^-f^^-f*# 

«^^^it^'lij|fe. i^*^«a>fi->i9L® 1 t^*^^A, Eab=0. 062S'» « 
Sj*, (ad-as) ^!>-'>t^ 7(7 60MPa. 

^^'Jr^ 0.13, ^3,ifLSt^!y^ 0.16; ii.i±#;SJilS JLj^;&.iXJ§t4t^ 
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^ifht, 6 ^Jt-^^^#^4it ( fh Sinm) , 35inm 

6^1^ 154.^.^, 5.5mm, 
(expulsion current) 6§ 0.9#^, ^ 170t: T^^i^^^^^hS 20 

^4f', -¥3 150kg ^ir^^#^ 10m ^^^^T, '^m^^^^ 

t«t#.^==0- 150mm, VX^^!^^ ^^'k^'^^^k. ® 7 T^ifc^J^^^ 

© 6 t» 7 il-'m^-^'H^, B^M.^^^. S 7 t. 9:;ii^J., 10 
A:^>ff, 11^— ^Tfi^l^^ ( 150kg) , 12^^.^, 13 AH':^^^. 

;^ JIS- #5-^#(#^: 50mm, 25mm), Mi^, >^0.001(S-0 

10%>^^6^ n^).^m^ilL^^-^^ 1. 2mm, 0. 02-0. 25wt% 

6^ C, ^^"k^S 0. 15-3. 5wt%6^ Mni^. Cr M^^^ 0. 02-4. Qvt% 

6tSi. Al^Pt^— ^^;Hr#7&i^^7C.6^ Fe. 

@ % 5x 102-5«10Ms-O J^%.^^%^fi^, ^^M. 

3- 10% 6§^^T^^^>^;^^i^#-0dyn ( TS ) 

#^6^##ll>^ (TS) Av:* 5« 10-^- 5« 10-^(s-0 
6^;^^i|,#^i?t##^:^#'^J^BtSa3#«^^^^jS. (TS:MPa) . 

M^-^^mf* M-ty ^-^i^fii,-k¥l 70% ^ 10%iljt>j&#§jL^I^®^ 

^^^^j^m^^^^^'mi^^^. #^3A. ifef- 3-io%6^>sL^* 

^i^H'i*-tfe^?S.j|fc'li^fi^#^^?Fi&>^i':A 5«102-5«10^ 



^M:h' adyn. 

^teJ^-faadyn ^6^^. C^JSJl^e.. ^f-it^:^^, 0%'(!a*M^^ 
10%i^^M.M^L^^mJff, I5t 5x 10^ - 5x 103 ( g-i) ^^^ii^^ 
^^.^^^ 3- 10% Bt6^^^>^;^#^^J^>j3.adyn(MPa)^;L;f;^ 
i^: adyn>0. 766 X TS+250, ^t. TS 5 ^ 10" 

*-5xlO-Ms-^) 8t««#6^#^^#^J^t^^^S>& (TS: MPa) , 

J*:^K '^f'M^^^Tjl-i^, ^C^JCm, ^ YS (0) /TS'(5);Fic 
^ 0.7 H> ^^^4^A^^^i^^3Lm'}^1^ii^^^. ^© 9 if^ 

( BH *hia) #^:^>ft^^t*^>Sm«^, ^& 
TS'i5)m^^M^^^^Jli(TS') . ^ejTSL^, ^^ML&A: YS(0) 
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il, 3-50%, #JL^i^>& 3- 30%. 

i^i^iLr (hole expansion) >b5^:fe4i^>t.-^ 

i^iaXJ^'ft.f,#L>0. 130, ^"ll^ ^^18000, 

,f.fe0.130) , ^n^^m^Jj ( M-^^il^ 

>f*^60>f$^^,:^a:'«fc3^^^i^ 30%. 

^^\', ^Tk^t^^M^it^itM.'y ^ 50%, ^&JLJt^i^J.:}''i& 70 
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^^^r^it^^A. yJ^^^-^i^itiY' 0.02-0.25%6^ C, 

0. 15-3. 5% 6^ Mn ^ Cr 44^^^^^, 0. 02-4. 0%fi^ Si. Al ^ 

P t^— *L-f 3.5%6^ Ni, Cu Mo t 

^— :f *.i^0.30%6^Nb. Ti 3^ V vX>5.Ca 
:^ REMi^.:^^:^^^— , ^N-fCa, ^-^-^tt^ 0. 0005-0. 01%. >«tf- REM, 
^^i:^ 0.005-0.05%. ^^M"^^^^^^^ Fe. ^sl*;^'«.#i5& 
^^^•^^6^jBl;*i^^jS^*L. ^t-^-^BC^O.Ol), 5(^001%) 

^ N(^0.02%) t^-#ill^#. i«.>^, ^-titit^4fc.^M^>ZL*^ 

0. 02-0. 25wt%. 

Mn.Cr: Mn ^ Cr ^^^Jl J^^3^^|S^i^^6^^ j^-f^L^^fi^^^, 
.?&JL, '^'fn^t^S^iSt'ftSTt^; Bj*. 0.15wt%, 

l5^:|-^#^6^;f#'J'ft^, Bjfc. '&>ff]6^jiL^*'^*i& 3.5wt%. 

Si.Al.P: Si ^ Al ^^A4^^6^;S"^7G:^, ^&JL, '^^fH^Jlii^ 

#*:tB»iSt4fc^^i':t^JK.^i^^^. P ^ Si ^ Al #-1^, 
^'PLii^^^^fi^^il^B^^'ft.. >^i^*,;t, Si+Al+P m^^h^iJ^i: 
'SL-mM.'y^ 0.02wt%. ^^iif^'k^^. ^^^^^m^^ 
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#it^J!l.4fc, A^'^i^t^^^ 4.0wt%. #J5'Jil, ^^4S.4L* 

Ji^/JL*L^0t, Si 6^^*xl::|;?^st 0. lwt%, ^^i^St SI 
>Si^>^;?& 1.0wt%il^^, ^Ttfevjfel^^h^^/"^ Si l^f:^, vliigt 

■g-.^Jf^'lij^.aal'liiilBt, P>^l:T'fi5^#>i9t;F^-f- 0.05%, 

^ f - 0. 02%. 

Ni, Cu, Mo: it^^ik^'^^^^'^^.. 'fe^H^-^ Mn 

it^^m.¥tMJ^^> ^^Ttik^C. Si, M^Mniifi±±mf9iMf^^y:i 

^m, ■f^^it^Tt^^j'^if^^^M.it 3.5wt%, «>|iJ|-6^^^>«^ 

i^^H^^^^^Av*^; Sj*, ilJ^>G:|:6^^*'*i& 3. 50wt%^it#.. 

Nb, Ti, V: it^Ttik^^^^H^i^. '^ti^-iti^A^it^. fL4fc 
^^^fL^^^^itHu^^ti^^. i^^, ^^ifi'^M.it 0.3%Bt, 

3i.:t JtjHt 0. 3wt%. 

4-^6^>fii'lt. ^A, i.'^^^ijr^it 0.01wt%, n^^m^A^^. 
HiHi, B 0. oiwt%. 

Ca, REM: Ca i^^iift'k ^ 0. 0005wt%, VX^^it^4^]^VC.i^^ 

:t jfe f !lJi it # ^ -fe ^ 154 JS. * -f Ji ^ ^ ^ iRr fi^ if ^ ^ 6^ if -f^ ^ 
( l^>f]^#-^3l#rti) , Sj*, ;^:t»;&p:S:i& 0. 01wt%. Km¥t^ 
itf^'k'^^ 0. 005%-0. 05wt%. 

S j^i± 0. 01wt%, #JL^ji 
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:f >^5t 0. 003irt%. 

M'li^^ (T) *^^>^^i& 5% #t^i^Bti^,;^i£^it:— i^^^^^t 
(BH ^JS) >^6(ri^^4i#^;itt6^>ffiJll«^ YS (0) M^^^A 
TS'(6)4LJ:fc, YS(0)/TS'(5)*^. it^A^St, YS ( 0 ) /TS' ( 5 ) A 

fi^->^#.ts nrf:iiA>(/, YS(0)/TS'(5)i^'h, ^^^^i^ik^^'^^ 

^iii:sim'^K.ik^^> n^, YS(o)/TS'(5);r;ij.i^ 0.7, ^^jl, >ttil 

2. 5 { YS (0) /TS' (5) -0. 5} +15^1>2. 5 { YS (0) /TS' (5) -0. 5} +0. 5 

1^:%, ^M^^^^^^}k.^i^M^^^^M.y ^ SOOmpm, #JiLitei^^ 
iV- eOOmpm. ^!tP^^!k,f■ SOOmpm, JJ'J^^L t^-^^-^tJ-f^i^^^S jL-^^*i 
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^i^H^^^TS-Jt^ Arg-SOrj. Ar3+120TC, >^>f]^-f- Arg-SOX!!, 

Ar3+i2ox:, 4^^^^iki^^^i^^^mK.ir^^¥^^. nH, il-*>^ 
^^iiii^±fi^^^'4^^itJtM,tyy^ bx:/^, :k^^^^'t 5X^/^\ ^ 

>VifeS>^^i|'#«-'a>^15J#>i§L — il^^^, >S 10 i^S 11 

^. *4*^fl&-r, j^^4Li±^ifi:4f#^, «^^^4L^#LjaJL^-f Ar3-50 

Ar3+120TCilf5I8t, A i^l^^^^^iX)^ , X^T^ 

A Ti^.:5r^^^, 

A = e* exp { (75282-42745 x Ceq) / [1. 978 x (FT+273) ] } 
i^t, FT: ^^LjS^^. ( X: ) 

Ceq: ^ ^ :i: - C + Mneq/6 (%) 

Mneq: ^ ^ * = Mn+ (Ni+Cr+Cu+Mo) /2 (%) 

e* : ^i^if (SO 

E*=(V/yR^i)x (1//1F) xLn{l/(l-r)} 

r : (hj-hg) /hj 
R: 4Life^:^ 
V: 

AT: (^f3K>|t;&ii<fcBt6^AifeS>t.) -#f|LBtX 

Ar3 ; 901-325C%+33Si%-92Mneq 
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^n^j^^m^:^^^^ (3) . 



5^5- 10%>gL^9t6^i«'Xise4t'^^. LogA i^i^ 18. M'^^ 

5- 10%>!^^Bt6^A»X^4e.'lt|t^-<fe,#^if:. *;F^i^(2)T^, AT 
6^TffL>^E LogA *^'Mltit*T^'li. j*^K (3) t^^S 

^c^^c^iS\^^—&Jk^&M.ty 10 04^, Ac,, Jl«|:f^^ 

^#^>tJ^^6^:^i6j.^^4gt (space factor). A^'^t^^^^f^, 

^it^Mt 300^/^1^. 



9<LogA^18 
AT<21 X LogA-61 
CT<6 X LogA+242 



(1) 
(2) 

(3) 
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To, ^J^^y5ii^7k^^^f^^^'^y'4^^> ^ 

i^^*^t> 1- ioTC/^fi^-<<L^|-^il>g:>^^j£ffl>b 550x:-To 

^/it;!^^>^i&S>g.Tq, ^l-v:* 10 - 200X:/^fi^:::.<fc.^#it;g.>^J. 

>^^6^ia>l Tem. :^^^t> S 12 ^^#^ii^i§.:»C4tJfit6^^^^T 

-flT. Te J&, ^i^^&^^^J^ Te-SOTC J. 400TC I^, 

il:^.. Tern ^>^t^;^^i&*, Tq W Jl:^#^iL^J% ^#^#^6^ ^ 
Pp, Tern Tem=TrT2, ^. #K^^^'f*^t C )^L>^^'^6^lS 

;!l>fiL (T,) ^JL^C^>^#^6^S;^'(iL (Tj) ^^LlHl^^Ji-ft.. jHi*h, T^ * 
I^C4L^h6^g»iG**^*..S.-H-4^ti{. rfij T2JI«I^#*hi^ Aci^Acj^Tq 
6^^^JI:^^tfi* C jiL.^St#it*, Aci ^ AC3 ^^fi^-ffc^la.^ 

^, ifii Tq n *ii.:k.5a>t. To ^31 ^. Ceq*>R^iEica;g. To Tfi^^^:^ 

Tj = 561 - 33 X {Mn%+(Nl+Cr+Cu+Mo)/2} 

Tz^Aci, Ac3^it:>CS>$.To4.^. ^'f': 
Aci=723-0. 7 X Mn%-16. 9 x Ni%+29. 1 x Si% + 16. 9 x Cr % . 
Ac3=910-203 X ( C% ) _ 15 2 X Ni%+44. 7 x Si% + 104 x V % 
+31. 5 X Mo%-30 X Mn% - 11 X Cr% - 20 X Cu%+70 x p % 
+40 X Al%+400 X Ti%, 
ifh 3.. ^ Ceq*= (Acg-Aci) x c/ (To-Ac j) + (Mn+S i/4+Ni/7+Cr+Cu+ 
1. 5Mo) /6 ici^ 0. 6 Bt, T2 = 474 X (Acg-Acj) x C/(To-Aci) , 

^ Ceq*^l:'J- •tM.^^O. 6 Bt, T2 = 474 x (Acg-Aci) x c/{3 x (AC3-AC1) 
X C+ [ (Mn+Sl/4+Ni/7+Cr+Cu+l. 5Mo) /2-0. 85) 3 x (To - Ac^ ) . 

^ Tef-f-iLi^-f Tem Bt, :^it^^PJ[^^¥t^^^. 
j&^h, -kP^ Toa ^^^^^ 400t:, /^#Bt^/r^#^-%^^i9?Ir^^^ 
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-kf*^ To^^f- Te-50X:, i«7JL, "^f-^ 

^ 5% 6^#^Jl^6^J^^3^>x;&^i^i^fi^>f#L^,id'^7& 3% - 50% 6^i^ 

JS/t 5x 10"*- 5x lO'M 1/s) 6^^^^#-^^b4-6^>^^^ 
^^S^as -^^Ji^^^^^, 5^ 102- 5x lOM 1/s) 6^>^^it 
^^^Bt«?l#6^^^^^»>^od Pf(ad-as), J.:>'i& 60MPa, 

( ^ife^ 1 ) 

#^•11^^ 1 26 1- 26);^»5gfeJ. 1050- 1250 

^— #«L#aift^, ^t. ^^#^6^#-^.^ia:J-i>' 3%^;f^^-f 50%, 

5- 10% ;gl^8t*»i^4fcf,|t5-:>'i& 0. 13, ad-as>60MPa, 
J'X>S.adyn>0. 766 x TS + 250, ^ Bt, -^MiL^A^^^^^ ^7fB.j^^>^ 
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4F^@jL^) , P^t^T^M^n;f^^m^'^^^^ 59 - 219473 f^m^^ 

4i#^J^^m JIS5 ( ^>f2:*J^^^|: SOmni, ^^^3$. 

t::25mm) . >2< 0. 001/s . >^Ei* ( TS ) . >S 

11^;^ ( YS) . ^m^^ (T.El. ) ^^;^X;^4t^,|t ( 1- 5%>^St»t6^ 
niM.) ^Tif-^A YS>*>i«!.4t^,^#«'TSxT. El. . 

itii^— 30»6^^^^>f'*>^a— ^4>iMfi^it-trJL— 4" 20inm fi^?t 
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